Local anesthetics induce a decrease in the levels of glucose 1, 6-bisphosphate, fructose 1,6-bisphosphate, and ATP, and in the viability of melanoma cells.
Glycolysis is known to be the primary energy source in cancer cells. We investigated here the effect of local anesthetics, lidocaine and bupivacaine, on the levels of glucose 1,6-bisphosphate and fructose 1,6-bisphosphate, the two stimulatory signal molecules of glycolysis, and on ATP levels and cell viability in B16 melanoma cells. We found that both drugs induced a significant, dose-dependent reduction in the levels of glucose 1,6-bisphosphate, fructose 1, 6-bisphosphate, ATP, and cell viability. Bupivacaine was more potent than lidocaine. The decrease in glucose 1,6-bisphosphate and fructose 1,6-bisphosphate, induced by the local anesthetics, preceded the reduction in the viability of melanoma cells, indicating that these are early changes and not a result of cell death. Cell viability was reduced in a close correlation with the fall in ATP. These findings suggest that the fall in the levels of the two signal allosteric regulators of glycolysis, induced by the local anesthetics, is one of the mechanisms that causes a reduction in glycolysis and ATP levels, which eventually leads to melanoma cell death. These experiments suggest that local anesthetics, and especially bupivacaine, are most promising agents in the treatment of melanoma.